INTRODUCTION {#sec1-1}
============

Prior to introduction of neuroleptics and mood stabilizers, electroconvulsive therapy (ECT) was one of the mainstays of treatment of both manic and depressive phases of bipolar affective disorder (BPAD). However, over the years, with the evolution of more and more mood stabilizers and neuroleptics, and controversies surrounding the use of ECT, its use has reduced in the treatment of BPAD. Various recent treatment guidelines for BPAD from the Western countries recommend the use of ECT very low in their treatment algorithms.\[[@ref1]--[@ref8]\]

It is now known that use of antidepressants in bipolar depression can lead to manic switches, mixed state induction and cycle acceleration.\[[@ref9]--[@ref12]\] Studies have also shown that ECT has equal efficacy and leads to similar symptomatic and functional recovery in unipolar and bipolar depression\[[@ref13]--[@ref17]\] and probably patients with bipolar depression respond faster than those with unipolar depression.\[[@ref15]--[@ref18]\] Efficacy of ECT in manic phase in terms of remission or marked clinical improvement has been reported to be about 80%.\[[@ref19]\] It is also reported to be equally or more efficacious than psychotropic medications like lithium, chlorpromazine, and haloperidol.\[[@ref20]--[@ref27]\] In a recent review of the use of ECT in BPAD, the authors found 51 studies reporting its efficacy and safety. The authors noted that very few studies had a controlled design or were comparative prospective studies.\[[@ref28]\]

Despite the emergence of newer mood stabilizers and atypical antipsychotics in the treatment of BPAD, there is an increasing population of treatment-resistant BPAD patients. These patients have rapid cycling, residual symptoms, suicide attempts, and severe impairment in socio-occupational functioning.\[[@ref29]\] All these data suggest that ECT still has an important role in the management of BPAD.

A survey of practice of ECT in India showed that after schizophrenia, major depression (which includes both unipolar and bipolar depression) and mania are the most common indications for ECT\[[@ref30]\] and a similar trend has also been reported for Asian countries by the same group of authors.\[[@ref31]\] The survey from India showed that depression is the indication for ECT in about one-third of the patients (33.5%) and mania is an indication for 17.9% of patients receiving ECT\[[@ref30]\] and similar percentages have been reported in the survey of practice of ECT in Asian countries.\[[@ref31]\] However, very little data are available with regard to the use of ECT in bipolar depression and mania from the developing countries. In one of the earlier studies from our center, Sikdar *et al*.\[[@ref25]\] showed that combination of chlorpromazine and ECT was significantly better than either treatment when given alone. In a recent study, Hiremani *et al*.\[[@ref32]\] from Bangalore reported faster decline in mean Young Mania Ratings in patients of acute mania with bifrontal ECT compared with bitemporal ECT. Another study from Vellore examined the speed of improvement and remission in people with mania undergoing bilateral, brief-pulse, twice-weekly ECT at stimulus intensities administered just above and 2.5 times their individually titrated seizure threshold and reported both the interventions to be equally efficacious.\[[@ref33]\]

The present study was an attempt at studying the clinical profile of BPAD patients who receive ECT and to study the effectiveness of ECT in patients with BPAD.

MATERIALS AND METHODS {#sec1-2}
=====================

Setting {#sec2-1}
-------

This study was carried out at the Postgraduate Institute of Medical Education and Research, Chandigarh, a multispecialty teaching and tertiary-care referral hospital providing services to a major part of North India.

Assessment {#sec2-2}
----------

All patients who attend the department usually undergo a detailed assessment under the supervision of a consultant. The family is generally involved in the assessment as well as subsequent treatment. All information is recorded in case notes. Diagnoses are based on International Statistical Classification of Diseases, Tenth Revision (ICD-10).\[[@ref34]\]

Electroconvulsive therapy machine and administration {#sec2-3}
----------------------------------------------------

ECT is administered on both inpatient and outpatient basis. The consultant-in-charge of the patient makes the final decision about administering ECT after discussion with members of the treatment team. In complicated cases, a second opinion is usually sought from other consultants. The decision to administer ECT is taken individually in each patient, based on a review of his or her clinical status and previous treatment history. However, no mandatory guidelines regarding administration are followed. If ECT is clinically indicated, written informed consent is sought from patients and their relatives. Consenting patients undergo physical assessment and investigations as required and are also assessed by an anesthetist. If found fit, the patient is administered brief-pulse, bilateral, modified ECT. Modified ECT is administered using an indigenously manufactured brief-pulse, constant-energy/current machine (Medicaid Systems, Chandigarh, India). Electrical dose is calibrated in joules (range 36-135 J). The machine has settings for adjusting the duration of electric current passed (0.1-5 seconds with increments of 0.1 second), frequency between 20 and 90 Hz (settings of 20, 40, 50, 60, 70, and 90 Hz), and adjusting the pulse width from 0.1 to 1.5 seconds (0.1, 0.2, 0.5, 1, 1.2, and 1.5 seconds). Electroencephalographic (EEG) monitoring was introduced in 2009. Electrical dose is varied by changing the duration of current while keeping the frequency and pulse width constant. The initial duration of current is kept at 0.6 second. If the patient does not have an adequate seizure (motor seizure of 15-seconds duration or EEG seizure of 25 seconds), the duration is increased in increments of 0.1-0.2 seconds until the patient achieves a seizure of adequate duration. A maximum of three stimuli are usually given during the initial session to determine the seizure threshold. Electrical dose is adjusted in subsequent sessions to compensate for rise in seizure threshold and fall in seizure duration. ECT is administered thrice a week (Monday, Wednesday, and Saturday) by a trainee resident with the help of an anesthetist and supervised by senior residents and consultants. Atropine (0.2-0.3 mg)/glycopyrrolate (0.2-0.3 mg) is used as a premedication, thiopental sodium (150-450 mg) for induction, and succinylcholine (30-60 mg) for muscle relaxation. Earlier, cuff method was used to estimate seizure duration; however, recently EEG monitoring is done in addition to the cuff method for estimation of seizure duration. Motoric seizure of at least 15 seconds or an EEG seizure of 25 seconds is considered to be an effective ECT. Response to ECT is rated both clinically and on standardized scales such as the hamilton depression rating scale (HDRS) and the young mania rating scale (YMRS) for patients with affective disorders. ECT is stopped either when remission is achieved or when symptoms reach a plateau of improvement after two consecutive treatments. ECT is also usually discontinued if the patient does not respond to four to six treatments or if patients develop major complications (e.g. delirium) during ECT, which contraindicates further treatment. Treatment details are documented in the patient\'s case notes and in the ECT register, which is filled out by the trainee psychiatrist administering ECT and is checked weekly by the consultant in-charge of ECT services for completeness. All sedative/hypnotic agents are normally withdrawn or the dose is reduced before administration of ECT; other drugs are stopped only if they are judged to be interfering with ECT.

Procedure {#sec2-4}
---------

The study was approved and given ethical clearance by the Departmental Research Review Committee. The ECT register was screened for patients who were diagnosed with BPAD at the time of administration of ECT, during the period of January 1999 to November 2008. The diagnoses of patients were also cross-checked for accuracy from the inpatient admission register and case notes. Eighty-five such patients were identified (some of them had received ECT on more than one occasion), but complete records of only 67 patients were available. Out of these, 37 were in the depressive phase and 30 were in the manic phase of their illness at the time of receiving ECT. Socio-demographic, clinical, and treatment data were extracted from these records.

Analysis {#sec2-5}
--------

Descriptive statistics in terms of percentage were used for categorical variables; mean and SD were calculated for the continuous variables. Group comparisons were done using independent *t*-test for continuous variables and chi-square/Fisher exact test for categorical variables.

Response to electroconvulsive therapy {#sec2-6}
-------------------------------------

Extent of response to ECT was measured by the amount of reduction in average scores on rating scales (e.g. HDRS, YMRS) during the ECT course. The patients who had registered greater than 50% decrease (as is the norm in clinical trials) in rating scores were considered to have shown response.

RESULTS {#sec1-3}
=======

Electroconvulsive therapy use in bipolar affective disorder {#sec2-7}
-----------------------------------------------------------

During the study period of about 10 years, 561 courses of ECT where administered, of which 101 (18%) were given to patients diagnosed with BPAD (16 patients with BPAD received more than one course) at the time of administration of ECT.

Socio-demographic profile {#sec2-8}
-------------------------

The mean age of the patients at the time of receiving ECT was 36.2 (SD 14.08) years. The mean age of patients who received ECT for mania was significantly less than that of those who received ECT for bipolar depression \[[Table 1](#T1){ref-type="table"}\]. There was no significant difference between the two groups (mania and depression) with regard to number of years of education, gender, religion, family type, and place of residence. Patients with mania were significantly more likely to be unmarried (22 vs. 6; χ^2^ =17.91, *P*\<0.001) in comparison to patients with bipolar depression \[[Table 2](#T2){ref-type="table"}\].

###### 

Clinical profile of bipolar disorder patients receiving ECT
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###### 

Socio-demographic profile of bipolar disorder patients who received ECT with respect to type of episode
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Clinical profile {#sec2-9}
----------------

As shown in [Table 1](#T1){ref-type="table"}, ECT was administered most commonly for mania with psychotic symptoms (40.3%), followed by severe depression with psychotic symptoms (31%), severe depression without psychotic symptoms (21%), mania without psychotic symptoms (4.5%), and moderate depression with somatic syndrome (3%). The mean duration of illness at the time of administration of ECT was 11.20 (SD 9.63) years with no significant difference between those with mania and bipolar depression. The mean duration of the index episode was 5.04 (4.41) months. The duration of index episode was longer for patients with depression \[[Table 1](#T1){ref-type="table"}\]. Most were under inpatient care at the time of receiving ECT and the mean duration of hospital stay during the current episode was 56.9 days (SD=46.14) for patients with depression and 65.6 days (SD=40.39) for patients with mania. Less than half of the patients with depression (46%) and one-fourth of the patients with mania (23%) had a comorbid medical illness. The medical comorbidity in all the patients was treated in consultation with the concerned specialists before or while receiving ECT.

More than three-fourths of the patients with bipolar depression (81%) were receiving antidepressants concurrently with ECT for the index episode. About two-thirds of the patients with current episode of bipolar depression and almost all patients with current episode mania (97%) were receiving antipsychotics. Atypical antipsychotics were prescribed more often than typical agents; olanzapine (30.3%) and risperidone (21.2%) were the most often prescribed antipsychotics. Nearly three-fourths of the patients in both the groups were receiving only one conventional mood stabilizer (lithium carbonate, sodium valproate, or carbamazepine) at the time of receiving ECT. Anticholinergics and benzodiazepines were significantly more often prescribed in patients with mania (χ^2^ =14.771, *P*\<0.000 and χ^2^ =7.539, *P*\<0.000, respectively) \[[Table 1](#T1){ref-type="table"}\].

Administration of electroconvulsive therapy {#sec2-10}
-------------------------------------------

As shown in [Table 3](#T3){ref-type="table"}, most of the patients in both the groups had more than one indication for ECT. All patients with moderate depression were administered ECT because of treatment resistance. Overall, ECT was considered treatment of choice in about 80% of patients with bipolar depression and 53% of patients with mania. The mean number of ECTs received by patients with bipolar depression was slightly less than that of those received by patients with mania.

###### 

Details of ECT administration in bipolar patients
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Response to electroconvulsive therapy {#sec2-11}
-------------------------------------

Nearly 90% of patients in both the subgroups showed more than 50% response (based on reduction in the standardized rating scales) with ECT. Remission (defined as decrease in the HDRS score to less than 8 and decrease in YMRS score to less than 7) occurred in two-thirds of patients with bipolar depression and slightly more than half of patients with mania \[[Table 3](#T3){ref-type="table"}\]. In terms of diagnostic subtype, the response rate was highest for severe depression with psychotic symptoms (100%) followed by mania with psychotic symptoms (92.6%). However, in terms of remission rates, it was the lowest for mania with psychotic symptoms (52.2%). In terms of response to ECT in patients with and without poor response to medication, there was no significant difference (89.7% with treatment resistance responded compared to 96.2% without treatment resistance).

Adverse effects {#sec2-12}
---------------

About 22% of the patients with depression and 10% patients with mania reported aches and pains after ECT \[[Table 3](#T3){ref-type="table"}\]. Other complications were less frequent. About one-fifth of the total patients reported subjective cognitive deficits lasting for hours to days after ECT, the most common being memory loss. About 24% of the patients with depression had cognitive deficits lasting for days (*n*=7; 18.9%), followed by hours (*n*=2; 5.4%). Among patients with mania, only 13.3% had cognitive deficits lasting for days. Delirium and switch of polarity occurred only in the patients with depression (*n*=3, 8.1% and *n*=4, 10.8%, respectively). Out of the three cases which developed delirium, two were on lithium and one was not receiving any mood stabilizer.

Correlational analysis {#sec2-13}
----------------------

In the bipolar mania group, there was no correlation between remission and age, baseline YMRS scores, duration of illness, duration of current episode, total number of ECT treatments, energy used in terms of joules, and duration of seizure. However, in the depression group, there was negative correlation between remission and duration of current episode (Spearman rho=--0.437\*; *P*\<0.05), but not with any other variable described above.

DISCUSSION {#sec1-4}
==========

ECT is an effective treatment for many psychiatric disorders and compared to the Western countries, it is used more frequently in India probably to reduce the duration of hospital stay.\[[@ref25][@ref35]\] Although some surveys have reported that mania is one of the common indications for ECT in India and other developing countries,\[[@ref30][@ref31]\] there is lack of data from the developing countries with regard to its effectiveness in BPAD. The present study attempted to fill this void, although its findings are limited by its retrospective nature and the small number of patients derived from one particular teaching hospital psychiatric unit in North India. Nevertheless, certain trends regarding the administration of ECT among patients with bipolar disorder were discernible. The patients with bipolar disorder who received ECT constituted 18% of the entire ECT courses administered over the 10-year period. This figure is less than that reported in two surveys of use of ECT, involving India and other Asian countries.\[[@ref30][@ref31]\] The possible reason for lower percentage in our study could be more stringent criteria for considering ECT. As is evident from our findings, almost all patients were tried on combination of mood stabilizer, antipsychotic, antidepressants and benzodiazepines, depending on the need prior to considering them for ECT. It is quite possible that many of the patients would respond to pharmacotherapy and only a subgroup of patients is left out for consideration for ECT.

The socio-demographic profile of patients with bipolar disorder who received ECT is typical of bipolar patients attending our clinic, as reported in some of our earlier studies,\[[@ref36]--[@ref38]\] suggesting that ECT is administered purely on the basis of clinical indication. In the current study, more than two-thirds of the patients who received ECT were males. This is in line with some of the Western studies.\[[@ref39][@ref40]\] This finding is also in line with higher male to female ratio among patients of all age groups being treated with ECT in India.\[[@ref30]\] The treatment profile of patients receiving ECT is also in line with previous studies from our center\[[@ref37][@ref38]\] and is suggestive of our prescription patterns.

The exclusive use of bilateral ECT in all the patients is in line with the trend of almost exclusive use of bilateral ECT among patients in developing countries.\[[@ref30][@ref31][@ref41][@ref42]\]

Our findings suggest that among bipolar depressed patients, ECT is usually administered to those with severe psychotic illness and those who do not respond well to medications. Other indications included suicidal risk, poor oral intake, and severe behavioral disturbances such as retardation, agitation, or catatonia. These findings with regards to indications for ECT are in concurrence with the existing literature.\[[@ref43]--[@ref45]\] Despite the severe nature of the illness, the response to ECT was good. About 90% of patients in depression group showed more than 50% response and three-fourths of them achieved remission. Remission rates in bipolar depression noted in the present study are similar to those reported by Kho *et al*.\[[@ref46]\] In their effort to identify the predictors of response to ECT in unipolar and bipolar depression, Kho *et al*.\[[@ref46]\] reported that the medication treatment failure was not a predictor of response to ECT. Our finding of lack of significant difference in those with and without poor response to medication also supports the assertion of Kho *et al*.\[[@ref46]\] Further, findings of our correlation analysis are also supported by Kho *et al*.\[[@ref46]\] who found that duration of current episode predicted remission. This finding suggests that clinicians should not wait for too long to evaluate the efficacy of pharmacotherapy in bipolar depression, as it would reduce the chances of remission with ECT too.

With regard to mania, about 90% of patients with mania showed more than 50% response and three-fifths of patients with mania achieved remission. The response rate with respect to mania in the current study is in line with the existing literature\[[@ref19]\] and some of the recent findings from India.\[[@ref32]\]

One of the major concerns with the use of ECT is its adverse effects, especially those involving memory. The benign profile of adverse effects and the relative absence of serious side effects among bipolar patients in this study confirmed that when used with due caution, ECT is a safe option. Of the three cases which developed delirium, two were on lithium. When we see this figure in light of total patients receiving lithium (2 out of 40), only 5% of patients on lithium developed delirium. This figure is less than the figure of 10% reported by Jha *et al*.\[[@ref47]\]

Our study is limited by its retrospective design, small sample size, and lack of comparison group.

In conclusion, the results of our study suggest that ECT is usually used in those patients with bipolar disorders who are severely ill and poorly responsive to medications. Patients with either polarity respond well to ECT, and the response to ECT in bipolar depression is predicted by duration of current episode.
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